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D script! n 

The invention relates to a tracheostomy device 
comprising a tracheostomy tube and an obturator, 
for use with guide means for percutaneous inser- 
tion into a patient's trachea through a stoma in the 
neck between adjacent cartilages to assist breath- 
ing, wherein said tracheostomy tube comprises a 
tubular cannula having a central longitudinal axis, a 
distal portion with a tapered distal end for insertion 
within the trachea and a proximal end remaining 
outside the trachea, said cannula curved downwar- 
dly so as to position said distal portion within the 
trachea, said obturator comprising a proximal por- 
tion remaining outside of said tracheostomy tube 
and a distal portion having a sharply tapered distal 
end extending beyond the distal end of the tra- 
cheostomy tube, such that said obturator can be 
readily inserted between and spread the adjacent 
cartilages. 

Tracheostomy tubes have been used for some 
time to provide a bypass supply to air or mixture of 
gases to a patient having an obstruction in the 
throat. The distal end of the tracheostomy tube is 
inserted into the trachea through an incision in the 
patient's neck below the obstructed area. The 
proximal end of the tube remains outside the tra- 
chea in communication with ambient air to permit 
passage of such air into the trachea. The proximal 
end can also be attached to a respiratory device to 
assist the patient's breathing. The distal end can 
also include an expandable cuff for forming a seal 
between the tracheostomy tube and the tracheal 
wall of the patient to further facilitate breathing on 
the respiratory device. During operative "standard" 
tracheostomy, a vertical incision of about 5 cm is 
made in the mid-line of the neck in the vicinity of 
the trachea. Cartilages are severed with portions 
thereof sometimes removed and a relatively large 
stoma is created for the insertion of the standard 
tracheostomy tube. The operative procedure usu- 
ally requires operating room, general anesthetic 
and can take 45-60 minutes to perform. The oper- 
ative procedure further requires transportation to 
and from an operating room and, due to the sur- 
gical stoma, can sometimes lead to infectious com- 
plications and cosmetic deformity. 

In some installations of tracheostomy type de- 
vices, it is possible to insert the device by a 
technique known as percutaneous insertion. This 
technique was introduced by Dr. Seldinger in his 
wire-guided approach to arterial catheterization, 
and has been widely adapted to other applications 
to include: the placement of transtracheal oxygen 
catheters, tube nephrostomy, drainage of abnormal 
fluid collections, and epidural catheterization for 
antiseptic purposes. 



One recently described application of the Sel- 
dinger technique has been for percutaneous tra- 
cheostomy as described in a preliminary report by 
Dr. P. Ciaglia, et al entitled, "Elective Percutaneous 

5 Dilatational Tracheostomy: A New Simple Bedside 
Procedure" published in Chest Volume 87: 715- 
719, 1985. The technique is considered to be rap- 
id, technically simple, and remarkably free from 
technical complications. The brief highlights of the 

io technique include first, a small (about 1 cm) inser- 
tion is made below the lower edge of the cricoid 
cartilage. In conjunction with a local anesthetic, a 
syringe with an over-the-needle cannula is inserted 
through the incision into the tracheal lumen. The 

75 syringe is then removed and a flexible J-wire guide 
is inserted and extended downwardly into the tra- 
chea. The cannula is then withdrawn and a catheter 
guide is inserted followed by a series of increasing 
diameter dilators which are inserted over the guide 

20 to expand the stoma. The dilators are removed and 
a standard tracheostomy tube with one of the dila- 
tors used as an inner obturator is then inserted 
over the guide and into the trachea. The obturator 
and guide are then removed and the tracheostomy 

25 tube is secured to the patient. The various compo- 
nents, as described in the publication by Dr. 
Ciaglia, to include the catheter introducer needle, 
the J-wire guide, dilator, and a series of six in- 
creasingly larger curved dilators (12 French to 32 

30 French) have been packaged as "A Percutaneous 
Tracheostomy Introducer Set" available from Cook 
Inc., Bloomington, Indiana, for percutaneous instal- 
lation of standard tracheostomy tubes. The compo- 
nents are in a "peel-away" pack which must be 

35 opened and then arranged on a surgical tray, along 
with the preparation components and tracheostomy 
tube which are not provided. 

An Emergency Cricothyrotomy System is de- 
scribed in U.S. 4,677,978 by Richard Melker which 

40 incorporates the Dr. Ciaglia method between the 
thyroid and cricoid cartilages with insertion of a 
relatively small (5.5 mm inner diameter) air pas- 
sage catheter (which does not have an inflatable 
sealing cuff) into the patient. 

45 Another type of tracheostomy device and pro- 
cedure is disclosed in Jacob's U.S. 3,682,166 and 
U.S. 3,788,326. A small, flexible, curved catheter 
described therein is placed over a 14 or 16 gauge 
needle and is percutaneously inserted through the 

so crico-thyroid membrane at about 45 "-60' angle. 
The needle is withdrawn and the catheter is se- 
cured for transtracheal ventilation. The device and 
procedure are described in more detail in the pub- 
lication by Dr. Jacobs et al entitled, "Transtracheal 

55 Catheter Ventilation: Clinical Experience in 36 Pa- 
tients" and published in Chest , Volume 65, No. 1 , 
January 1974, pp. 36-40. 
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Another somewhat related device is disclosed 
in U.S. 3,538,918 by Engelsher et ai, in which a 
tracheobronchostomy tube assembly includes an 
outer tube and an inner tube, in which the outer 
tube is percutaneously inserted. The outer tube is 
described and illustrated as having a distal end 
with a bevel toward the rear of the tube. The longer 
inner tube is telescopically inserted into the outer 
tube to facilitate the removal of secretions from the 
broncheai passages. 

A recurring problem with all of the known tra- 
cheostomy tubes of the prior art is the tendency of 
the distal end of the cannulae to interfere or catch 
on the tracheal cartilage as the tube is passed Into 
the trachea. 

A tracheostomy device as mentioned in the 
opening paragraph is known from US-A-2,991 ,787. 
The tracheostomy tube is made of metal, whereas 
the obturator consists of a swivel block, an arcuate 
rod and a bulb comprising a collar and a portion 
described as an olive seed. The distal end of the 
tube is tapered for a short distance to provide a 
feather edge. During introducing the tube into a 
patient by a percutaneous procedure the tapered 
end of said tube will contact either the upper car- 
tilage or the lower cartilage or both which can 
cause interfering or catching on the trachea] car- 
tilages. Moreover, as the tube has to be forced 
between the adjacent cartilages the tapered bulb 
can, due to the arcuate rod, move relative to the 
tapered distal end of the tube, resulting in a gap 
between bulb and tube, thus enhancing the danger 
of interfering or catching on the trachea] cartilages 
as the tube is passed into the trachea. 

It is an object of the present invention to pro- 
vide a percutaneous tracheostomy device which 
can be rapidly and smoothly inserted into the tra- 
chea of a patient. 

It is another object of the present invention to 
provide a percutaneous tracheostomy tube which is 
durable and dependable and insertable within a 
minimum sized stoma with minimum trauma to the 
stoma and trachea] wall so that the percutaneous 
insertion will not result in cosmetic deformity or 
infectious complications. 

The present invention solves the problems of 
the prior art and meets the objectives by providing 
a tracheostomy device of the type mentioned in the 
opening paragraph, which device is characterized 
in that said obturator comprises a tubular shaft 
adapted to closely fit within said tracheostomy tube 
formed of relatively soft flexible plastic material and 
said distal end of said tracheostomy tube is gradu- 
ally tapered from the outer diameter of the cannula 
wall to the inner diameter thereof such that when 
the obturator is positioned within the tracheostomy 
tube there is a smooth transition of the outer sur- 
face of the cannula with the outer surface of the 



obturator, and said distal end is beveled to one 
side relative to the longitudinal axis so that the 
most distal tip thereof is narrow, angled and ta- 
pered such that when the tracheostomy tube and 

5 obturator are inserted into the stoma, the tip of said 
distal end is introduced generally midway between 
the adjacent cartilages, and the remaining distal 
end and distal portion can be readily eased be- 
tween the cartilages free of interference to facilitate 

70 insertion of the tracheostomy tube. Said tracheos- 
tomy device is specifically and uniquely designed 
for percutaneous insertion into a patient's trachea 
through a stoma in the neck between adjacent 
cartilages. The invention also provides for a tra- 

;5 cheostomy tube of the type mentioned in the open- 
ing paragraph, for use in a tracheostomy device of 
the invention, characterized in that said cannula is 
formed of relatively soft flexible plastic material that 
said distal end (30) is gradually tapered (32), such 

20 that the outer diameter of the cannula wall is 
smoothly connected to the inner diameter thereof, 
and said distal end (30) is beveled to one side 
relative to the longitudinal axis so that the most 
distal tip thereof is narrow, angled and tapered 

25 such that when inserted into the stoma, the tip is 
introduced generally midway between the adjacent, 
cartilages, and the remaining distal end and distal 
portion can be readily eased between the car- 
tilages free of interference to facilitate insertion of 

30 the tracheostomy tube. The tracheostomy tube of 
the present invention is inserted with an inner ob- 
turator as an assembly in conjunction with the 
Seldinger technique utilizing a guide wire, a guid- 
ing catheter, and dilators. The tracheostomy tube 

35 includes a tubular cannula which has a central 
longitudinal axis, a distal portion for insertion within 
the trachea, and a proximal end remaining outside 
the trachea. The cannula is formed of relatively 
soft, flexible plastic material and is curved down- 

40 wardly so as to position the distal portion within the 
trachea. The assembly includes a removable semi- 
rigid, substantially straight, tubular obturator which 
has an inner diameter adapted to fit closely over 
the guiding catheter and which has an outer diam- 

45 eter adapted to closely fit within the cannula, and 
has a tapered distal end which extends beyond the 
distal end of the cannula so that the obturator is 
readily inserted over the guiding catheter and be- 
tween the adjacent cartilages. The distal end of the 

so cannula is gradually tapered to form a smooth 
transition between the cannula and the obturator. 
The distal portion of the cannula has the end 
thereof beveled precisely to one side so that the 
most distal tip of the cannula is narrow, angled and 

55 tapered and is introduced by the obturator gen- 
erally midway between the adjacent cartilages. 
Once the narrow tip of the cannula is clearly in- 
serted between the adjacent cartilages, the remain- 
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ing angled and tapered distal end of the cannula is 
readily eased between the cartilages free of inter* 
ference to facilitat insertion of the assembly. The 
outer cannula preferably includes an inflatable cuff 
on the distal portion thereof for forming a seal 
between the cannula and the tracheal wall. The 
inflatable cuff is most preferably of the low profile 
configuration having the most distal attachment of 
the cuff everted upon the cannula to present a 
smooth transition into the trachea of the patient. 
The percutaneous tracheostomy tube and prepara- 
tion and insertion devices are provided in a conve- 
nient kit. 

While the novel features of the invention are 
set forth with particularity in the appended claims, 
the invention will be better understood along with 
other features thereof from the following detailed 
description taken in conjunction with the drawings, 
in which: 

Figure 1 is a bottom front perspective view of 
the percutaneous tracheostomy tube of the 
present invention; 

Figure 2 is an enlarged partial right side 
elevational view of the distal end of the tra- 
cheostomy tube of Figure 1; 
Figure 3 is an enlarged partial left side 
elevational view of the distal end of the tra- 
cheostomy tube of Figure 1 ; 
Figure 4 is an enlarged partial right side 
elevational view of the distal end of the tra- 
cheostomy tube having an obturator inserted 
therein; 

Figure 5 is a side elevational view including a 
sectional view of the tracheal cartilages illustrat- 
ing the initial insertion of the distal end of the 
percutaneous tracheostomy tube of the present 
invention between adjacent cartilages into the 
trachea of a patient (with the obturator shown in 
partial section); 

Figure 6 is a side elevational view, similar to 
Figure 5, with the tube further inserted and with 
the distal end rotated downwardly; and 
Figure 7 is an upper front perspective view of a 
percutaneous tube kit illustrating an insertable 
upper tray exploded from a lower tray. 
Referring initially to Figure 1, there is shown a 
tracheostomy tube 10 which has been specifically 
designed for percutaneous insertion between adja- 
cent cartilages into the trachea of a patient. The 
percutaneous tracheostomy tube includes a tubular 
cannula 12 having a distal portion 14 for insertion 
into the trachea of the patient through a stoma 
created in the neck and a proximal end 16 remain- 
ing outside the trachea. Typical standard tracheos- 
tomy tubes are manufactured from semi-rigid poly- 
vinyl chloride (PVC) plastic and are formed into an 
arc. The cannula of the present invention is manu- 
factured from a relatively soft, flexible PVC having 



a hardness ranging from about 75-100 Shore A and 
is preferably around 80 Shore A hardness. The 
cannula is memorably formed into an arc in a 
vertical plane and has a central longitudinal axis. 
5 The relative softness and elastic flexibility permit 
the cannula to readily conform to the shape of an 
obturator and to also be adaptable in shape upon 
insertion through the stoma and upon any contact 
with the internal walls of the trachea during installa- 
10 tion, without significant trauma to any of the con- 
tacted tissue. Once the obturator is removed, the 
cannula returns to its original arced configuration; 
The percutaneous trach tube is available in a vari- 
ety of sizes (namely 6, 7, 8, and 9) corresponding 
75 to the range of average patients. Size 8, for exam- 
ple, has a 8.0 mm inner diameter and a 10.9 mm 
outer diameter, and a length of about 10 cm. 

Shown attached to the distal portion 14 of the 
tracheostomy tube is an inflatable cuff 18 (shown 
20 deflated), which, when inflated, provides an air-tight 
seal between the tracheostomy tube and the inner 
wall of the trachea. Such sealing cuffs are de- 
scribed in more detail in U.S. 3,659,612 and U.S. 
3,693,624, assigned to Shiley Inc. The cuff 18 is 
25 inflated by means of an air syringe (not shown) and 
a pressurization valve 20 extending from the proxi- 
mal end 16 and which is interconnected by an 
inflation tube 22 and an inner lumen 24 extending 
from the inflation tube to a location at the distal 
30 portion 14 within the cuff. The proximal end 16 
further includes an integrally molded flexible neck 
flange 26 which is used in conjunction with ap- 
ertures 27 and a suitable strap (not shown) to 
secure the tracheostomy tube 10 through the neck 
35 of the patient The proximal end 16 further includes 
a 15 mm standard coupler 28 adapted to readily 
interconnect the tracheostomy tube to a respirator 
system. 

Referring now to Figures 2 and 3, the distal 

40 portion 14 of the tracheostomy tube 10 is de- 
scribed in more detail. The distal portion 14 is 
considered to be a significant feature of the present 
invention and includes a distal end 30 which is 
beveled to one side (as opposed to the front or the 

45 rear) relative to the longitudinal axis. The bevel is 
at an angle ranging from about 15* -60* and is 
preferably about 45*. The bevel can be to either 
the left or right side of the patient, at least for the 
structural advantage that it provides for percuta- 

50 neous insertion of the tube. In subsequent actual 
respiratory use of the tracheostomy tube, it may be 
more desirable to have the bevel to the left (as 
shown in Figure 1), to facilitate directing air toward 
the left bronchial passage. The beveled end 30 

55 includes a gradually tapered portion 32 which 
smoothly interconnects the inner diameter and the 
outer diameter of cannula 12 over about a 1 cm 
distance (approximately at a 5 • angle). 
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Referring also to Figures 4 and 5, there is 
further illustrated a tubular obturator 34. The ob- 
turator 34 is formed of a semi-rigid plastic material 
having a hardness of about 60 Shore D and has an 
inner diameter about 8 French (Fr.) adapted to 
closely (but removably) fit within the inner diameter 
of cannula 12. The obturator is about 20 cm in 
length and has a distal portion 36 which is sharply 
tapered from its inner diameter to its outer diam- 
eter over about a 2 cm portion to form a smooth 
transition between the obturator and the guiding 
catheter 35. The outer diameter of the obturator 34 
fits closely within the distal end 30 of the outer 
cannula 12 and the tapered portion 32 provides a 
smooth transition between the obturator 34 and the 
outer cannula 12 to facilitate insertion of the tra- 
cheostomy tube between two adjacent cartilages, 
such as, 38 and 39. A preferable feature of the 
obturator is a unique outwardly extended annular 
flange 37 on the proximal portion. The flange 37 
(shown annular, but could be of any suitable step 
or cross-sectional shape) is adapted to engage the 
proximal end (coupler 28) of the tracheostomy tube 
to limit the length that the obturator can be inserted 
into the cannula 12. This is particularly important to 
insure a desired longitudinal alignment of the ex- 
tended tapered distal end of the obturator 36 with 
the distal end 30 of the cannula to facilitate inser- 
tion of the tube. More importantly, the flange 37 
prevents the sharply tapered and relatively rigid 
obturator from being overly inserted too far beyond 
the end of the cannula to possibly injure the rear 
tracheal wall of the patient. The obturator is initially 
provided substantially straight, but can be bent into 
a desired curved configuration as preferred or re- 
quired to facilitate insertion into the trachea. 

Referring particularly to Figures 1, 5, and 6, 
there is illustrated another feature of the invention 
which was previously briefly discussed as the in- 
flatable cuff 18. The inflatable cuff is generally 
described as a cylindrical elastic membrane' ma- 
terial which is attached to the distal portion of the 
outer cannula at a most distal annular attachment 
40 and at a less distal annular attachment 42. In 
many tracheostomy tubes, the attachments 40 and 
42 are made with the ends of the tubular material 
inverted within the cuff for various manufacturing, 
functional and appearance purposes. In the present 
invention, the distal annular attachment 40 is spe- 
cifically secured in an everted manner to present 
only a single material thickness and thereby form 
the low profile cuff having a more smooth cuff 18 
to facilitate insertion of the tube into the trachea. 
The attachment at 42 is preferably inverted to 
reduce the longitudinal space required by the cuff, 
but this attachment is considered optional. 

Referring now particularly to Figures 4, 5, and 
6, the operation and procedure for installation of 



the percutaneous tracheostomy tube of the present 
invention will be described. The procedure is de- 
scribed in detail in a publication by the inventor 
entitled, "Bedside Percutaneous Tracheostomy: 
5 Experience with 55 Elective Procedures" by Dr. 
Patrick B. Hazard et aJ, and is published in the 
Ann. Thorac. Sura. . Vol. 45, May. 1988 (an ad- 
vance copy of which is provided herewith). A brief 
summary of the procedure is described as follows. 
10 Initially, the head of the patient's bed is raised to 
about 30* and the patient's head is positioned with 
the neck hyperextended. The anterior neck is 
draped in the usual manner. The cricothyroid sub- 
cricoid, and intertracheal ring spaces are identified. 
15 The site 46 of the tracheostomy is selected based 
upon ease of identification and access, although 
the space below the second tracheal cartilage is 
generally preferred. The overlying skin is anes- 
thetized with a suitable 1-2 ml of 2% iidocaine 
20 solution. The cricoid cartilage is stabilized between 
the thumb and forefinger of the surgeon's left hand, 
and a 14 gauge needle (not shown) is introduced 
through a mid-line puncture site at 46 into the 
tracheal lumen. Air is immediately aspirated into 
25 the syringe and 3-4 ml of Iidocaine solution is 
flushed into the trachea. The syringe is then dis- 
connected from the needle and a suitable 
guidewire 44, such as a .13 cm diameter J-tipped 
guide wire, is introduced through the needle into 
30 the tracheal lumen. The needle is then withdrawn 
leaving the wire in place. A 1 cm mid-line vertical 
incision is made at the entrance site 46 of the 
guide wire by a number 11 scalpel. The guiding 
catheter 35 which is suitably an 8 Fr. tapered teflon 
35 dilator is then passed over guide wire 44 into the 
■ trachea. A sharply tapered dilator about 20 Fr. such 
as obturator 34 is inserted over the guiding cath- 
eter into the trachea further dilating the stoma. This 
is replaced by a larger dilator (about 30 Fr.), which 
40 corresponds at least to the outer cannula diameter 
of the tracheostomy tube 10. The obturator 34 is 
then inserted through the tracheostomy tube 10 
with the distal end portion 36 extended a predeter- 
mined distance beyond the distal end 30 of the 
45 cannula. Once a suitable stoma has been created, 
the larger dilator is removed and the percutaneous 
tracheostomy tube 10 and obturator 34 assembly is 
then advanced over the guiding catheter 35 into the 
trachea. As shown particularly in Figure 5, the 
so sharply tapered distal portion 36 of the obturator is 
readily inserted between two adjacent tracheal car- 
tilages 38 and 39; however, as the obturator as- 
sembly is advanced, the diameter increases to 
become essentially a wedge fit as the distal end 30 
55 of the tracheostomy tube enters between the car- 
tilages. It is apparent from Figure 5 that an abrupt 
transition between the obturator and the tracheos- 
tomy tube would surely interfere with the cartilages 
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38 or 39, which was the early experience utilizing 
standard tracheostomy tubes. Blunt, rounded and 
annularly tapered tubes had difficulty passing be- 
tween the cartilages; also, tubes having a bevel 
toward the rear tended to interfere with the lower 
cartilage while tubes having a bevel toward the 
front tended to interfere with the upper cartilage to 
resist insertion of the tube into the trachea. As 
shown, the beveled distal end 30 of the present 
invention is oriented so that the distal-most tip is 
essentially at one side and is narrow, angled and 
tapered and is introduced by the obturator approxi- 
mately midway between the adjacent cartilages 38 
and 39 so that the distal end 30 is initially posi- 
tioned between the cartilages without interference. 
Once the distal end 30 is clearly between the 
cartilages, the tapered and angled remainder of the 
distal end is readily eased between the cartilages 
and into the trachea. Further insertion is facilitated 
by rotating the distal end 36 of the obturator 34 
downwardly. Figure 6 further illustrates that it may 
be preferable to have a downward curvature to the 
obturator. Similarly, as shown in Figure 6, the 
smooth transition between the low profile cuff at- 
tachment 40 provides a smooth transition which is 
readily eased between the adjacent cartilages. 
Once the distal end of the inflatable cuff is between 
the cartilages, the cartilages are further expanded 
by the remainder of the cuff as it is inserted, and 
since the cartilages were not severed, there are no 
rough cartilage edges on which to rupture the cuff. 
The obturator 34, guiding catheter 35 and 
guidewire 44 are then withdrawn from the tracheos- 
tomy tube 10 and the tracheostomy tube is fully 
inserted within the trachea and secured by a strap 
through the neck flange 26 to the neck of the 
patient. The arcuate curvature of the cannula 12 
(see Figure 1) then elastically returns to the tra- 
cheostomy tube and the tube is then properly 
positioned within the trachea. The cuff can then be 
inflated and the tube can be attached to a respira- 
tor system. 

The percutaneous tracheostomy tube of the 
present invention is available by Shiley Incorpo- 
rated, Irvine, California and is conveniently pack- 
aged as a percutaneous tracheostomy kit as shown 
in Figure 7. The kit includes an upper tray 50 
containing the patient preparation components, 
which is enclosed within the upper portion of a 
lower tray 52 containing the tracheostomy proce- 
dure components. The trays are nested together 
and are sealed within a suitable peal-away Tyvek 
lidding stock material (not shown). Upon peeling 
back the lid, the upper tray 50 is exposed which 
has vacuum formed compartments for segregating 
and retaining the preparator components, to in- 
clude: suitable drapes 54 i.e., a U-shaped neck 
drape 30" x 30" (76,8 x 76,8 cm), and a face drape 



30" x 12" (76,8 x 30,7 cm); a pair of gloves 56, i.e. 
si2e 8 latex; a pack of saturated antiseptic swab- 
sticks 58; and appropriate gauze sponges 60 
(about five 4 n x 4" (10,24 x 10,24 cm)). After the 

5 patient is prepared, the upper tray is removed 
exposing the lower tray 52. The lower tray includes 
vacuum formed compartments therein for segregat- 
ing and retaining the procedure components. The 
components include: an injection syringe 62, at 

to least one is required and can be used with an- 
esthetic needles 64 and with insertion needle 66, or 
two syringes can preferably be provided for each 
specific injection task; one or two viles of an- 
esthetic 68, i.e. 10 cc of 2% lidocaine solution; a 

75 scalpel 70, i.e. a number 11 blade in a plastic 
handle; the guide wire 44, shown coiled; a first 
short tubular dilator 72, about 10 Fr.; the guiding 
catheter 35; a pair of tubular, sharply tapered dila- 
tors 74, about 20 cm in length and ranging in 

20 diameter in correlation with the size of the tra- 
cheostomy tube (i.e., no. 7 tube utilizes a 25 Fr. 
and a 30 Fr. dilator in addition to the 10 Fr. first 
dilator 72. and 17 Fr. guiding catheter 35 common 
to all sized tracheostomy kits); and the kit finally 

25 includes the tracheostomy tube 10 with neck strap 
and the obturator 34 (in which the obturator 34 can 
also be used as an intermediate dilator, if neces- 
sary). 

The unique configuration of the tracheostomy 

30 tube 10 of the present invention along with the 
obturator 34, permit this entire procedure to be 
technically simple and generally requires only a 
few minutes to perform. The unique packaging of 
the components into a nested two-tray disposable 

35 kit further contributes to the speed and cleanliness 
of the preparation and procedure to further reduce 
the probability of complications. The virtual ab- 
sence of infectious complications is especially ad- 
vantageous. In addition, the procedure can be per- 

40 formed at the bedside and does not require expo- 
sure of the patient to the risks of transportation 
outside the intensive care unit. Finally, the cos- 
metic deformity after decannulation is trivial. It is 
further considered that the lack of tracheal destruc- 

45 tion and infections associated with the percuta- 
neous techniques likely diminish the subsequent 
risk of stenosis. 

While specific embodiments of the present in- 
vention have been illustrated and described herein, 

so it is realized that modifications and changes will 
occur to those skilled in the art. It is therefore to be 
understood that the appended claims are intended 
to cover all such modifications and changes as fall 
within the true spirit and scope of the invention. 

55 
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Claims 

1- A tracheostomy device comprising a tracheos- 
tomy tube (10) and an obturator (34), for use 
with guide means (44) for percutaneous inser- 
tion into a patient's trachea through a stoma 
(46) in the neck between adjacent cartilages 
(38, 39) to assist breathing, wherein said tra- 
cheostomy tube comprises a tubular cannula 
(12) having a central longitudinal axis, a distal 
portion, (14) with a tapered distal end (30) for 
insertion within the trachea and a proximal end 
(16) remaining outside the trachea, said can- 
nula curved downwardly so as to position said 
distal portion within the trachea, said obturator 
(34) comprising a proximal portion remaining 
outside of said tracheostomy tube and a distal 
portion (36) having a sharply tapered distal end 
extending beyond the distal end (30) of the 
tracheostomy tube, such that said obturator 
can be readily inserted between and spread 
the adjacent cartilages, characterized in that 
said obturator (34) comprises a tubular shaft 
adapted to closely fit within said tracheostomy 
tube formed of relatively soft flexible plastic 
material and said distal end (30) of said tra- 
cheostomy tube is gradually tapered (32) from 
the outer diameter of the cannula wall to the 
inner diameter thereof such that when the ob- 
turator is positioned within the tracheostomy 
tube there is a smooth transition of the outer 
surface of the cannula with the outer surface of 
the obturator, and said distal end (30) is bev- 
eled to one side relative to the longitudinal axis 
so that the most distal tip thereof is narrow, 
angled and tapered such that when the tra- 
cheostomy tube and obturator are inserted into 
the stoma, the tip of said distal end (30) is 
introduced generally midway between the adja- 
cent cartilages, and the remaining distal end 
(30) and distal portion (14) can be readily 
eased between the cartilages free of interfer- 
ence to facilitate insertion of the tracheostomy 
tube. 

2. A tracheostomy device according to claim 1, 
characterized in that said obturator (34) is sub- 
stantially straight and formed of a semi-rigid 
plastic material. 

3w A tracheostomy device according to claim 1 or 
2, characterized in that said, obturator (34) has 
a proximal portion with an outwardly extended 
flange (37) adapted for engagement with the 
proximal end (14) of the tracheostomy tube 
(10) to thereby limit the length that said^distal 
portion (36) of said obturator is extendable 
beyond the distal end (30) of the tracheostomy 



tube. 

4. A tracheostomy device according to one of the 
preceding claims, characterized in that said 

5 cannula (12) is formed of flexible polyvinyl 

chloride having about 75-100 Shore A hard- 
ness, 

5. A tracheostomy device according to one of the 
10 preceding claims, characterized by a ventila- 
tion coupling (28) on said proximal end (16) of 
said tracheostomy tube and an inflatable cuff 
(18) on said distal portion (14) for forming a 
seal with the trachea] wall after insertion of 

75 said tracheostomy tube. 

6. A tracheostomy device according to claim 5, 
characterized in that said cuff (18) is a low 
profile configuration having the most distal at- 

20 tachment (40) of said cuff everted upon the 

cannula (12) to present a smooth transition 
between said cannula and said cuff to facilitate 
insertion. 

25 7. A tracheostomy tube (10), for use in a tra- 
cheostomy device according to one of the pre- 
ceding claims, said tracheostomy device com- 
prising an obturator (34) having a tubular shaft 
adapted to closely fit within said tracheostomy 

30 tube, and for use with a guide wire (44) for 

percutaneous insertion into a patient's trachea 
through a stoma (46) in the neck between 
adjacent cartilages (38, 39) to assist breathing, 
comprising a tubular cannula (12) having a 

35 central longitudinal axis, a distal portion (14) 

with a distal end (30) for insertion within the 
trachea, and a proximal end (16) remaining 
outside the trachea, said cannula curved down- 
wardly so as to position said distal portion 

40 within the trachea, characterized in that said 

cannula is formed of relatively soft flexible 
plastic material, that said distal end (30) is 
gradually tapered (32), such that the outer di- 
ameter of the cannula wall is smoothly con- 

45 nected to the inner diameter thereof, and said 

distal end (30) is beveled to one side relative 
to the longitudinal axis so that the most distal 
tip thereof is narrow, angled and tapered such 
that when inserted into the stoma, the tip is 

50 introduced generally midway between the adja- 

cent cartilages, and the remaining distal end 
and distal portion can be readily eased be- 
tween the cartilages free of interference to 
facilitate insertion of the tracheostomy tube. 

55 

8. A tracheostomy tube according to claim 7; 
characterized in that said cannula (12) is 
formed of flexible polyvinyl chloride having 
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about 75-100 Shore A hardness. 

9. A tracheostomy tube according to claim 7. or 8, 
characterized by a ventilation coupling (28) on 
said proximal end (16) and an inflatable cuff s 
(18) on said distal portion (14) for forming a 
seal with the tracheal wallafter insertion. 

10. A tracheostomy tube according to claim 9, 
characterized in that said cuff (18) is a low /o 
profile configuration having the most distal at- 
tachment (40) of said cuff everted upon the 
cannula (12) to present a smooth transition 
between said cannula and said cuff to facilitate 
insertion. 15 

11. A package comprising a tracheostomy device 
according one of the claims 1-6 in a per- 
cutaneous tracheostomy kit, said package 
comprising an upper tray (50) enclosing patient 20 
preparation components, and a lower tray (52) 
enclosing percutaneous procedure compo- 
nents (10,34,44.) and in which said upper tray 

is nested in the upper portion thereof, and the 
opening of said lower tray is enclosed by a 25 
removable cover. 

12. A package according to claim 11, character- 
ized in that said upper tray (50) further in- 
cludes drape (54), surgical gloves (56) and 30 
gauze sponge (60), and said lower tray (52) 
further includes, said tracheostomy tube (10), 

said obturator (34), said guide wire (44), scal- 
pel (70), syringe (62), insertion needle (66) and 
dilators (72, 74). 35 

13. A package according to claim 12, character- 
ized in that said upper tray (50) further in- 
cludes antiseptic (58) and said lower tray (52) 
further includes guiding catheter (35), second 40 
syringe (62), injector needle (64) and anes- 
thetic solution (68). 

PatentansprUche 

45 

1. Tracheotomievorrichtung mit einem Tracheoto- 
mietubus (10) und einem VerschiuBteil (34) zur 
Verwendung mit FUhrungsmitteln (44) zur per- 
kutanen EinfUhrung in die LuftrShre eines Pa- 
tienten durch ein Stoma (46) in seinem Hals 50 
zwischen benachbarten Knorpeln (38, 39) zur 
UnterstOtzung der Atmung, wobei der Tracheo- 
tomietubus (10) eine rohrfdrmige KanUle (12) 
mit einer zentralen LSngsachse, einen distalen 
Bereich (14) mit einem sich verjungenden di- ss 
stalen Ende (30) zur EinfOhrung in die Luftroh- 
re und ein auGerhalb der Luftrohre verbleiben- 
den proximales Ende (16) umfaQt, und die Ka- 



nUle nach unten gekrummt ist, wodurch der 
distale Bereich innerhalb der Luftrohre positio- 
niert wird, und das VerschiuBteil (34) einen 
auSerhalb des Tracheotomietubus verbleiben- 
den proximalen Bereich umfaBt sowie einen 
distalen Bereich (36) mit einem sich stark ver- 
jungenden distalen Ende (30), welches Ober 
das distale Ende des Tracheotomietubus hin- 
aussteht, wodurch das VerschiuBteil (34) un- 
mittelbar zwischen benachbarte Knorpel ein- 
fuhrbar und zwischen die-sen spreizbar ist, da- 
durch gekennzelchnet, daB das VerschiuBteil 
(34) einen rbhrenfdrmigen Schaft aufweist, der 
genau dem Inneren des Tracheotomietubus 
angepaflt ist und aus relativ weichem, flexiblen 
Kunststoff besteht und das distale Ende (30) 
des Tracheotomietubus sich vom AuBendurch- . 
messer der KanUlenwandung zu ihrem Innen- 
durchmesser hin kontinuierlich verjUngt (32), 
wodurch sich bei Positionierung des Ver- 
schluBteils innerhalb des Tracheotomietubus 
ein g latter Ubergang von der SuBeren OberflS- 
che der KanUle zu der auSeren OberflSche des 
VerschluBteils ergibt und das distale Ende 
(30) bezUglich der Langsachse an einer Seite 
abgeschragt ist, so daB seine auSerste distale 
Spitze eng, gewinkelt und verjUngt ist, wodurch 
beim Einsetzen des Tracheotomietubus und 
des VerschluBteils in das Stoma die Spitze 
dieses distalen Endes (30) im wesentlichen in 
der Mitte zwischen benachbarten Knorpeln ein- 
gefUhrt wird und das verbleibende distale Ende 
(30) und der distale Bereich (14) dann unmit- 
telbar zwischen den Knorpeln und ohne an 
diesen anzustoBen, beweglich sind. wodurch 
die EinfOhrung des Tracheotomietubus erleich- 
tert wird. 

2. Tracheotomievorrichtung nach Anspruch 1 , da- 
durch gekennzelchnet, daB das VerschiuBteil 
(34) im wesentlichen gerade und aus halbstei- 
fem Kunststoff gefertigt ist. 

3. Tracheotomievorrichtung nach einem der An- 
spruche 1 oder 2, dadurch gekennzelchnet, 
daB das VerschiuBteil (34) einen proximalen 
Bereich mit einem sich nach auBen erstrecken- 
den Flansch (37) aufweist, der in Eingriff mit 
dem proximalen Ende (40) des Tracheotomie- 
tubus (10) bringbar ist, urn hierdurch die Lange 
zu begrenzen, iiber welche der distale Bereich 
(36) des VerschluBteils Uber das distale Ende 
(30) des Tracheotomietubus hinausschiebbar 
ist. 

4. Tracheotomievorrichtung nach einem der vor- 
anstehenden Ansprtlche, dadurch gekenn- 
z Ichnet, daB die KanUle (12) aus flexiblem 
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Polyvinlychlorid mit einer HSrte von etwa 75 - 
100 Shore A besteht. 

5. Tracheotomievorrichtung nach einem der vor- 
anstehenden AnsprUche, gekennzelchnet 5 
durch eine Ventilationskupplung (28) am pro- 
ximalen Ende (16) des Tracheotomietubus und 
eine aufblasbare Manschette (18) auf diesem 
distalen Bereich (14) zur Bildung einer Abdich- 
tung mit der Luftr6hrenwandung nach der Ein- 70 
fUhrung des Tracheotomietubus. 

6. Tracheotomievorrichtung nach Anspruch 5, da- 
durch gekennzelchnet daB die Manschette 

(18) ein geringes Profil aufweist und ihre Su- 75 
Berste distale Befestigung (40) auf die KanUle 
(12) gewendet ist, urn einen weichen Ubergang 
zwischen der KanUle und der Manschette zur 
Erleichterung der EinfUhrung zu bewirken. 

20 

7. Tracheotomietubus (10) zur Verwendung mit 
einer Tracheotomievorrichtung nach einem der 
voranstehenden AnsprUche, welche ein Ver- 
schluflteil (34) mit einem rohrfdrmigen Schaft 

zur dichten Anpassung innerhalb des Tracheo- 25 
tomietubus aufweist und zur Verwendung mit 
einem FUhrungsdraht (44) zur perkutanen Ein- 
fUhrung in die Luftrohre eines Patienten durch 
ein Stoma (46) in seinem Hals zwischen be- 
nachbarten Knorpeln (38, 39) zur UnterstUt- 30 
zung der Atmung, umfassend eine rohrenfdr- 
mige KanUle (12) mit einer zentralen LMngs- 
achse, einem distalen Bereich (14) mit einem 
distalen Ende (13) zur EinfUhrung in die Luft- 
rohre, und einem auBerhalb der Luftrohre ver- 35 
bieibenden proximalen Ende (16), wobei die 
KanUle zur Positionierung des distalen Berei- 
ches innerhalb der Luftrohre nach unten ge- 
krUmmt ist, dadurch gekennzelchnet dafl 
die KanUle aus einem relativ weichen, flexiblen 40 
Kunststoff gefertigt und das distale Ende (30) 
sich kontinuierlich verjUngend (32) ausgebildet 
ist, wodurch der AuBendurchmesser der KanU- 
lenwandung weich zu ihrem Innendurchmesser 
Ubergeht und das distale Ende (30) bezUglich 45 
der LSngsachse an einer Seite abgeschra'gt ist, 
so dafl seine MuBerste distale Spitze eng, ge- 
winkelt und sich verjOngend ausgebildet ist, 
wodurch bei EinfUhrung in das Stoma die Spit- 
ze im wesentlichen in der Mitte zwischen be- so 
nachbarten Knorpeln eingefuhrt wird und das 
verbleibende distale Ende und der distale Be- 
reich leicht und ohne AnstoBen zwischen den 
Knorpeln beweglich sind, wodurch die EinfUh- 
rung des Tracheotomietubus erleichtert wird. 55 

8. Tracheotomietubus nach Anspruch 7, dadurch 
gekennzelchnet dafi die KanUle (12) aus fle- 



xiblem Polyvinylchlorid mit einer HSrte von 
etwa 75- 100 Shore A besteht. 

9. Tracheotomietubus nach einem der AnsprUche 
7 Oder 8, gekennzelchnet durch eine Ventila- 
tionskupplung (28) auf dem proximalen Ende 
(16) und eine aufblasbare Manschette (18) auf 
dem distalen Bereich (14) zur Bildung einer 
Abdichtung mit der Wandung der Luftrdhre 
nach der EinfUhrung. 

10. Tracheotomietubus nach Anspruch 9, dadurch 
gekennzelchnet daB die Manschette (18) 
eine Konfiguration geringen Profils aufweist, 
wobei die SuBerste distale Befestigung (14) der 
Manschette auf die KanUle (12) gewendet ist 
zur Bildung eines weichen Obergangs zwi- 
schen der KanUle und der Manschette zur Er- 
leichterung des Einfuhrens. 

11. Paket mit einer Tracheotomievorrichtung nach 
einem der AnsprUche 1 bis 6 in einem perkuta- 
nen Tracheotomieset, wobei dieses Paket ein 
oberes Tablett (50) mit den fUr die Patienten- 
praparation notwendigen Teilen und ein unter- 
es Tablett (52) mit den fUr das perkutane Ver- 
fahren notwendigen Teilen (10, 34, 44) umfaBt, 
wobei das obere Tablett sich in dessen obe- 
rem Bereich befindet und die Offnung des 
unteren Tabletts mit einer entfernbaren Abdek- 
kung verschlossen ist. 

12. Paket nach Anspruch 11, dadurch gekenn- 
zelchnet, dafl das obere Tablett (50) auBer- 
dem TQcher bzw. Abdeckstoffe (54), chirurgi- 
sche Handschuhe (56) und Gazetupfer (60) 
enthalt und das untere Tablett (52) dartiberhin- 
aus den Tracheotomietubus (10), das Ver- 
schlufiteil (34), den FUhrungsdraht (44), ein 
Skalpell (70). eine Spritze (62), eine EinfUh- 
rungsnadel (66) und Dilatoren (72, 74) enthalt. 

13. Paket nach Anspruch 12. dadurch gekenn- 
zelchnet daB das obere Tablett (50) weiterhin 
Antiseptika (58) und das untere Tablett (52) 
weiterhin einen Fuhrungskatheter (35), eine 
zweite Spritze (62), eine Injektionsnadel (64) 
und eine Anasthesielosung (68) enthalt. 

Revendlcations 

1. Dispositif de tracheotomie comprenant un tube 
a tracheotomie (10) et un obturateur (34) pour 
utilisation avec un moyen de guidage (44) pour 
son insertion percutanee dans la trachge d'un 
patient a travers un orifice (46) manage dans 
le cou entre des cartilages adjacents (38, 39) 
pour assister la respiration, dans lequel le tube 



9 



17 



EP 0 407 663 B1 



18 



a tracheotomie comporte une canule tubulaire 
(12) ayant un axe longitudinal central, une par- 
tie distale (14) pourvue d'une extremite distale 
conique (30) destines a etre ins^r^e dans la 
trachee, et une extremite proximale (16) res- 
tart a I'exterieur de la trachee, la canule etant 
incurvee vers le bas de maniere a positionner 
la partie distale dans la trachee, I'obturateur 
(34) comportant une partie proximale qui reste 
a I'exterieur du tube a tracheotomie et une 
partie distale (36) qui a une extremite distale 
effiiee s'etendant au-dela de I'extremite distale 
(30) du tube a tracheotomie, de sorte que 
I'obturateur peut etre insure* directement entre 
les cartilages adjacents et les ^carter, caracte- 
rise en ce que I'obturateur (34) comporte un 
corps tubulaire agence* pour s'ajuster etroite- 
ment dans le tube a tracheotomie et fait d'une 
matiere plastique flexible relativement tendre, 
en ce que rextremite distale (30) du tube a 
tracheotomie est conique progressivement (en 
32) du diametre exteVieur de la paroi de la 
canule au diametre inteVieur de celle-ci, de 
sorte que iorsque I'obturateur est mis en posi- 
tion dans le tube a tracheotomie, it existe une 
transition lisse de la surface exteVieure de la 
canule a la surface exterieure de I'obturateur, 
et en ce que ladite extremite distale (30) est 
en biseau d'un cote* par rapport a I'axe longitu- 
dinal, si bien que la partie terminaie la plus 
distale est etroite, en biais et conique de telle 
fagon que lorsqu'on insere le tube a tracheoto- 
mie et I* obturateur dans ledit orifice, la partie 
terminaie de I'extremite distale (30) est intro- 
duce g^neValement au milieu entre les cartila- 
ges adjacents, et le reste de I'extremite distale 
(30) et la partie distale (14) peuvent etre insu- 
res directement sans interference entre les 
cartilages pour faci liter r insertion du tube a 
tracheotomie. 

2. Dispositif selon la revendication 1 caracterise 
en ce que P obturateur (34) est sensiblement 
droit et fait d'une matiere plastique semi-rigide. 

3. Dispositif selon la revendication 1 ou 2 carac- 
terise en ce que I'obturateur (34) a une partie 
proximale pourvue d'une collerette exterieure 
(37) , agenc^e pour buter contre I'extremite 
proximale (14) du tube a tracheotomie (10) afin 
de limiter la longueur sur laqueile la partie 
distale (36) de i'obturateur peut s'etendre au- 
dela de rextremite* distale (30) du tube a tra- 
cheotomie. 

4. Dispositif selon Tune des revendications prece- 
dentes caracterise en ce que la canule (12) est 
faite de PVC flexible ayant une durete d'envi- 



ron 75-100 Shore A. 

5. Dispositif selon Tune des revendications prece- 
dentes caracterise par un raccord de ventila- 

5 tion (28) sur I'extremite proximale (12) du tube 

a tracheotomie et une manchette gonflable 
(18) sur la partie distale (14) pour former un 
joint etanche avec la paroi de la trachee apres 
insertion du tube a tracheotomie. 

10 

6. Dispositif selon la revendication 5, caracterise 
en ce que la manchette (18) a une configura- 
tion a profit bas ou la fixation la plus distale 
(40) de la manchette est retournee sur la canu- 

75 le (12) pour presenter une transition lisse entre 

la canule et la manchette pour faciliter ('inser- 
tion. 

7. Tube a tracheotomie (10) pour utilisation dans 
20 un dispositif de tracheotomie selon I'une des 

revendications precedentes, ledit dispositif de 
tracheotomie comprenant un obturateur (34) 
ayant un corps tubulaire agence pour s'ajuster 
etroitement dans le tube a tracheotomie, et 

25 pour utilisation avec un fil de guidage (44) pour 

son insertion percutanee dans la trachee d'un 
patient a travers un orifice (46) menage dans 
le cou entre des cartilages adjacents (38, 39) 
pour assister la respiration, comportant une 

30 canule tubulaire (12) ayant un axe longitudinal 

central, une partie distale (14) pourvue d'une 
extremite distale (30) destinee a etre insere 
dans la trachee, et une extremite proximale 
(16) restant a I'exterieur de la trachee, la canu- 

35 le etant incurvee vers le bas de maniere a 

positionner la partie distale dans la trachee, 
caracterise en ce que la canule est faite d'une 
matiere plastique flexible relativement tendre, 
en ce que ladite extremite distale (30) est 

40 conique progressivement (en 32) de sorte que 

le diametre exterieur de la paroi de la canule 
se raccorde sans inegalites au diametre inte- 
rieur de celle-ci, et en ce que ladite extremite 
distale (30) est en biseau d'un cote par rapport 

45 a I'axe longitudinal, si bien que sa partie termi- 

naie la plus distale est etroite, en biais et 
conique de telle facon que lorsqu'on I'insere 
dans I'orifice, la partie terminaie est introduite 
generalement au milieu . entre les cartilages 

so adjacents et le reste de I'extremite distale et la 

partie distale peuvent etre inseres directement 
sans interference entre les cartilages pour faci- 
liter I'insertion du tube a tracheotomie. 

55 8. Tube selon la revendication 7 caracterise en 
ce que la canule (12) est faite de PVC flexible 
ayant une durete d'environ 75-100 Shore A. 
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9. Tube selon la revendication 7 ou 8, caractSrise' 
par un raccord de ventilation (28) sur I'extrgmi- 
te" proximale (16) du tube a trachgotomie et 
une manchette gonflabl (18) sur la partie dls- 

tale (14) pour former un joint Stanche avec la 5 
paroi de la trach£e apres insertion du tube a 
trach^otomie. 

10. Tube selon la revendication 9, caracte'rise' en 

ce que la manchette (18) a une configuration a w 
profil bas ou la fixation !a plus distale (40) de 
la manchette est retourne'e sur la canule pour 
presenter une transition lisse entre la canule 
(12) et la manchette pour faciliter I'insertion. 

75 

11. Paquet comprenant un dispositif de trachdoto- 
mie selon Tune des revendications 1 a 6 dans 
un assortment pour trachSotomie percutane*e, 
le paquet comportant un plateau supe'rieur (50) 
contenant des composants pour la preparation 20 
du patient et un plateau infe>ieur (52) conte- 
nant des composants (10, 34, 44) pour la pro- 
cedure percutan^e, et dans lequel le plateau 
supe>ieur est emboli dans la partie supe>ieu- 

re de celui-ci, Pouverture du plateau inferieur 25 
etant close par une couverture amovible. 

12. Paquet selon la revendication 11 caracterise* 
en ce que le plateau superieur (50) contient en 
outre des serviettes (54) des gants chirurgi- 30 
caux (56) et une Sponge de gaze (60) et ie 
plateau infSrieur (52) contient en outre le tube 

a trachSotomie (10) I'obturateur (34) , le fil de 
guidage (44) , un scalpel (70) , une seringue 
(62) . une aiguille d'insertion (66) et des diiata- 35 
teurs (72, 74). 

13. Paquet selon la revendication 12, caracterise* 
en ce que le plateau supeVieur (50) contient en 
outre de I'antiseptique (58) et le plateau inte- 40 
rieur (52) contient en outre un catheter de 
guidage (35) . une seconde seringue (62) , une 
aiguille d'injection (64) et de la solution anes- 
thesique (68). 
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